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33 HEBT Quadrupoles

• LAMS: 11 quads, G*L=2.1 T @ 1 GeV
• Acromat: (8 ring quads 21Q40)
• ARMS: 15 quads, G*L: 0.96 T to 3.9 T (0.85

GeV to 1.3 GeV)
• Linac Dump: 6 quads, G*L: 1.25 T to 1.75 T ?

@ 1 GeV

• HEBT quadtrupoles were designed by BNL,
manufactured by Danfysik, and tested at ORNL.



• HEBT Quads Test Parameters:
– Integrated Transfer Function (ITF)

– Integrated Gradient (G*L)

– Variation of ITF or G*L among 12Q45s

– Harmonics contents

– Trim coefficients
– …

• HEBT Quads Test Method:
– Rotational Coil Mapper



Problems Experienced in Tests
• Manufacture:

– Water leak;

– Winding shortening;

– Magnetic bolts and clamps;

– …

• Test system:
– Bearing and slipping ring

– Rotating coil;

– Power supply & Electronics;
– …



12Q45_SN007 Transfer Function (An example of test problems experienced)
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A Typical 12Q45 Warm-Up
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12Q45 Transfer Functions
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12Q45 Integrated Transfer Function at 320 A
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12Q45 Integrated Transfer Function at 380 A
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12Q45 Warm-Up for Higher Excitation Curves
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12Q45 Transfer Functions
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Typical 12Q45 Harmonics
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Current Dependence of 12Q45 Harmonics
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12Q45 Dodecapole Terms at 320 A
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12Q45 Sextupole Terms at 320 A
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A Typical 12Q45 Trim Coil Test
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12Q45 Trim Coil Transfer Coefficients at 320 A
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Conclusions

• The acceptance tests (ITF, harmonics and trim) of
33 HEBT quads (12Q45)  have been completed;

• The performances of these quads are, we believe,
satisfactory to SNS HEBT operation;

• The test results have been reported to AP group for
final review and approval;

• Each 12Q45 will be assigned to a HEBT lattice
element according to the test results.

• Database files and chamber installation will follow.


